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2o Glenn Springs Holdings, Inc.

b g

Clint Babcock 5005 LBJ Freeway, Suite 1350
Project Manager Dallas, TX 75244-6119

Direct Dial (972) 687-7506 Facsimile (972) 687-7524

October 12, 2011

Mr. Kenneth S. Bardo

U.S. Environmental Protection Agency Region 5
77 West Jackson Boulevard

Corrective Action Section (LU-9I)

Chicago, IL. 60604-3590

SUBIJECT: Occidental Chemical Corporation, Montague, Michigan — MID 006 014 506
August 2111 Soil Gas Sampling Resulis
South of Old Channel Trail near Montague, Michigan

Dear Mr. Bardo:

Glenn Springs Holdings, Inc. (GSH) has completed the August 2011 gas sampling event proposed in the Interim Update
on First Round Soil Gas Sampling Results and Work Plan Addendum for Soil Gas Investigation South of Old Channel
Trail near Montague, Michigan (July 7, 2011). The results and conclusions from the 2" soil gas sampling event are
presented.

As proposed in the work plan, a final report of findings will be issued after the final sampling event scheduled in
November 2011.

If you have any questions concerning this information, please contact me at (972) 687-7506 or on my cell at (859)421-4233,

Sincerely,
Glenn Springs Holdings, Inc.

Wﬁw

Clint Babcock
Project Manager

Enclosures
c: Dan Dailey, MDEQ (P.O. Box 30241, Lansing, MI 48909)
Joe Branch, GSH
James Tolbert, AECOM (electronic only)
Barry Harding, AECOM
File 60215783
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Acronyms

Accutest Accutest Laboratories

AF attenuation factor
c-1,2-DCE cis-1,2-dichloroethylene

CT carbon tetrachloride

FD Final Decision

Ft bgs Feet below ground surface
GSH Glenn Springs Holdings, Inc.
HCA Hexachloroethane

HI hazard index

HQ hazard quotient

IPA isopropyl alcohol

mi/min milliliters per minute

ocCcC Occidental Chemical Company
PCE Tetrachloroethene

ppbv parts per billion by volume
RSL Regional Screening Level
SGMP Soil Gas Monitoring Points
t-1,2-DCE trans-1,2-dichloroethylene
TCE trichloroethylene

ug/m® micrograms per cubic meter
U.S. EPA United States Environmental Protection Agency
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AECOM Environment 1

1.0 Introduction

Occidental Chemical Corporation (OCC) operated a chemical plant on Old Channel Trail in Montague
Township, Michigan (“Site”). At this Site, OCC produced several products such as chlorine gas from 1954
through 1982 and hexachlorocyclopentadiene (C-56) from 1954 through 1977. Significant remedial
activities were completed from 1979 through 1982 under a consent judgment with the State of Michigan.
All of the manufacturing operations for C-56 were removed from the site or placed in an on-site secure
landfill, and waste materials and impacted soils were excavated and placed in the on-site secure landfill. A
stable and well-defined groundwater plume is present at the Site.

Currently, Glenn Springs Holdings, Inc. (GSH) operates the groundwater collection and treatment system,
provides post-closure care for the landfill, and maintains the Site. GSH also complies with the
requirements of the Resource Conservation and Recovery Act Corrective Action under an administrative
order with the United States Environmental Protection Agency (U.S. EPA). GSH is an affiliate of OCC.

Due to complex remedial challenges at the Site, a Post-Implementation Technical Impracticability
Evaluation for Groundwater Restoration Report was prepared and submitted to the U.S. EPA Region 5 for
the Former OCC facility (U.S. EPA I.D. No. MID 006 014 906) (AECOM, 2009). The Technical
Impracticability Evaluation was approved by the U.S. EPA on October 13, 2010 in an Amended Final
Decision and Response to Comments for Selection of Updated Corrective Measures document (the
Amended Final Decision (FD), U.S. EPA, 2010). The Amended FD from U.S. EPA required submitting a
work plan to the U.S. EPA to “characterize the vertical concentration of volatile organic compounds and
hexachloroethane (HCA) in soil gas above the defined groundwater contaminant plume south of Old
Channel Trail, including the locations of potential receptors at private residences along Old Channel Trail
and McFall Drive, and estate buildings on OCC property.”

This update summarizes the soil gas monitoring point (SGMP) installation and analytical results from the
initial soil gas sampling event completed in May 2011 and focuses on results of the second soil gas
sampling event in August 2011. Results from May 2011 are included for comparative purposes. Data are
presented with a preliminary screening. A more complete evaluation of data will occur after the third
sampling event and a final report will be prepared for U.S. EPA.

The soil gas investigation was performed following the Work Plan dated February 7, 2011 (AECOM, 2011)
and approved by the U.S. EPA on March 7, 2011. Installation of two additional SGMP and the August
sampling event was proposed to Region 5 EPA in the Interim Update on First Round Soil Gas Sampling
Results and Work Plan Addendum for Soil Gas Investigation document dated July 7, 2011. U.S. EPA
provided verbal approval of the work plan addendum in a telephone conference with AECOM and GSH
staff on July 26, 2011.
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2.0 Soil Gas Monitoring Point Installation

SGMP-01 through SGMP-07 were installed at the Site from May 16 to 18, 2011 using direct-push
Geoprobe for intermediate and deep SGMPs and hand-auger methods in the shallow SGMPs. On
August 4, 2001, SGMP were installed at two additional locations, SGMP-08 and SGMP-09, with
monitoring points at the 5-foot, 15-foot and 30-foot depths. These SGMPs were installed to monitor soil
gas along the eastern flank of the groundwater plume. SGMP-08 and SGMP-09 are also located
adjacent to residences located along Pack Street. All SGMPs are on OCC property and not on property
used for full-time residences. The SGMP locations are shown on Figure 1.

= Atotal of 27 SGMPs are installed at nine locations overlying the groundwater plume. SGMP-08 and
SGMP-09 are on the extreme eastern edge of the plume.

= SGMPs were installed in separate boreholes at depths of 4.5 to 5-feet (S), 14.5 to 15 feet (I) and 29.5
to 30 feet (D) at all nine locations.

= Three SGMPs are located within the OCC property, away from the property boundary and away from
residential receptors. SGMP-01 (S, | and D) and SGMP-02 (S, | and D) were installed proximal to the
Occidental Conference Building. SGMP-03 (S, | and D) was installed over the central portion of the
groundwater plume near the purge well network.

= SGMP-08 (S, | and D) and SGMP-09 (S, | and D) are installed just west of Pack Street on OCC
property, near residential receptors.

= Four SGMPs are located on OCC property at locations near off-site residential property located over
the western portion of the plume south of Old Channel Trail. SGMP-04 (S, | and D) is installed
approximately 500 feet east of McFall Circle. SGMP-06 (S, | and D) and SGMP-07 (S, | and D) are
installed up gradient and north of residences on Blueberry Ridge Drive. SGMP-05 (S, | and D) is
installed over the central portion of the groundwater plume close to the boundary of residential
property.

= Soil encountered was predominately fine grain sand, with medium grain horizons, including at
SGMP-08 and SGMP-09.

= No volatile organic compounds were detected in soils during field screening with photo-ionization
detector used during the installation of the SGMPs.

= No odors were observed while installing the SGMPs.
= All SGMPs were completed with stick-up pro-style covers.

Soils were logged by certified professional geologist using the Unified Soil Classification System. Soil
boring and SGMP construction logs for SGMP-8 and SGMP-09 are presented in Appendix A.
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3.0 Soil Gas Purging and Sampling

The second soil gas purging and sampling event was performed during the week of August 15, 2011. A
total of 20 soil gas samples and one duplicate sample were collected from SGMP-01 through SGMP-09
locations. The shallow and intermediate sample depths were collected at SGMP-01 through SGMP-07.
The shallow, intermediate and deep samples were collected at SGMP-08 and SGMP-09. Samples
SGMP-08D-1 and SGMP-08D-2 are duplicate samples collected concurrently from SGMP-08D using a
T-connector. SGMP-08D-1 is the primary sample, and sample SGMP-08D-2 is the duplicate sample
which serves as a sample to verify data reproducibility.

Soil gas sampling was performed at a rate of approximately 150 ml/min using 6-liter capacity Summa
canisters from August 15 through August 17, 2011. During sampling, isopropy! alcohol (IPA) was
present at the ground surface to evaluate leakage at all sampling points. Oxygen and carbon dioxide
measurements were collected at each SGMP during purging. The soil gas samples were shipped to
Accutest Laboratories (Accutest), New Jersey, under chain-of-custody documentation and analyzed
using TO-15 for target analytes, as specified in the work plan. The samples arrived at Accutest during
the week of August 15, 2011. All samples were analyzed within the recommended method hold time.
All method blanks for the samples met TO-15 method specific criteria.

Tabulated analytical results for the August 2011 event are presented in Table 1, and for May and August

2011 in Table 2. Laboratory analytical results are presented in Appendix B. SGMP sampling forms are
attached in Appendix C.
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AECOM Environment 4

4.0 Field Quality Assurance

During the August 2011 sampling event, 91% grade IPA was used to verify integrity of above-grade
sample line connections from the SGMP to the summa canisters. IPA concentrations in the collected
soil gas samples ranged from 0.96 ppbv (SGMP-09S) to 177 ppbv (SGMP-08I). The IPA concentrations
are orders of magnitude below the concentration that would suggest a leak or compromised soil gas
sample of 100 ug/m3 IPA (approximately 40,000 ppbv of IPA at standard temperature and pressure) (see
the letter from GSH to the U.S. EPA dated March 22, 2011).

During soil gas purging, carbon dioxide and oxygen were measured using a GEM™ landfill gas meter.
Carbon dioxide concentrations in soil gas were higher than in ambient air conditions. Oxygen
concentrations in soil gas were generally slightly lower or the same as in ambient air. Site soil gas falls
within the range for naturally occurring concentrations in soil gas for carbon dioxide, approximately 0.5%
and oxygen 15 to 21% (AFCEE, 2011). Carbon dioxide and oxygen concentrations are summarized in
Appendix D.

Tetrachloroethene (PCE) was detected at a concentration of 1.7 ug/m3 at SGMP-08D-1 and 1.8 ug/m3 at
SGMP-08D-1, indicating little data variability at the duplicate sample location.
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AECOM Environment 5

5.0 Analytical Results

During the August 2011 sampling event, compounds reported above method detection limits in soil gas
include carbon tetrachloride (CT), chloroform, trichloroethylene (TCE) and PCE. Hexachloroethane
(HCA), cis-1,2-dichloroethylene (c-1,2-DCE) and trans-1,2-dichloroethylene(t-1,2-DCE) were not
reported above method detection limit at any SGMP.

= Chloroform was infrequently detected, and ranged from not detectable (< 0.14 ug/m®) to 4.9 ug/m®
(SGMP-02S).

» CT ranged from not detectable (<1.3 ug/m®) to 2,100 ug/m?® (SGMP-011).
» TCE ranged from not detectable (<0.21 ug/m®) to 2.3 ug/m*® (SGMP-011).

» PCE was detected at all 20 SGMPs with concentrations from 0.81 ug/m*® (SGMP-08S) to 6,980
ug/m® (SGMP-011).

In general, compound concentrations decreased from the intermediate SGMP to the shallow SGMP at all
locations, consistent with a diffusion-driven soil gas system in the sandy soil column. Three depths were
sampled at the new SGMP. PCE was reported at concentrations of 1.7 ug/m® (30-foot depth), 2.9 ug/m®
(15-foot depth) and 0.81 ug/m® (5 -foot depth). PCE was reported at concentrations of 16 ug/m? (30-foot
depth), 14 ug/m? (15-foot depth) and 5.7 ug/m? (5-foot depth) at SGMP-09.

Tabulated analytical results for May and August 2011 are attached in Table 2.

5.1 Comparison to May 2011 Results

Concentrations detected at each SGMP in May and August 2011 are comparatively consistent. There are
24 pairs of analyses for the same SGMP for PCE and CT, the two main constituents identified. Of these 24
constituents, the August sample was within a factor of three of the May sample in 22 of the 24 samples.

PCE is the only compound consistently found in all SGMPs. A comparison of PCE concentrations at
SGMP-01 through SGMP-07 (shallow and intermediate depths) indicates that less variation in
concentrations occurred in the shallow SGMP versus the intermediate SGMP. The graph below shows
PCE concentrations from 14 paired soil gas samples (soil gas samples 1 and 2 correspond to the
intermediate and shallow sample depths, respectively at SGMP-01).
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AECOM Environment 6
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CT is the second most common constituent found in soil gas at the site. A comparison of CT
concentrations at SGMP-01 through SGMP-05 (shallow and intermediate depths) indicates a low variability
in CT concentrations from May to August sampling events. The graph below shows CT concentrations
from 20 soil gas samples (soil gas samples 1 and 2 correspond to the intermediate and shallow sample
depths, respectively at SGMP-01).

Comparison of May and August 2011 CT Data
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Additional information regarding data variability and reproducibility will be discussed in a report after the
third sampling event.
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6.0 Applicable Attenuation Factors

Applicable Attenuation Factors (AF) for the Site are U.S. EPA’s suggested and conservative values of
0.1 and 0.01 for shallow and deep samples, respectively. Shallow soil gas is defined as soil gas
collected equal to 5 feet below ground surface (ft bgs), and deep soil gas is defined as soil gas collected
deeper than 5-ft bgs (U.S. EPA, 2008).

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=

L:\work\60215783\500_Deliverables\August 2011 EVENT TM\Soil Gas Rpt Aug2011.docx October 2011




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

AECOM Environment 8

7.0 Soil-Gas Comparisons to Screening Levels

A comparison of the soil gas analytical results to risk-based soil gas screening levels was performed and
is presented on Tables 1 and 2. Risk-based soil gas screening levels were derived by dividing the
indoor air risk-based screening level for a residential or estate worker exposure scenario, described
further in the next two paragraphs, by the soil gas to indoor air attenuation factors (see Section 6.0).

For sample locations SGMP-01, SGMP-02, and SGMP-03 located near the on-site estate facilities, risk-
based indoor air screening levels were derived to be protective of the estate workers and guest who
occupy the buildings intermittently. These workers are assumed present up to 20 days per year, 24
hours per day, for a 25-year period based on reported property use. The assumed 25-year exposure
duration is the U.S. EPA’s recommended default for a worker exposure scenario. The risk-based indoor
air screening levels protective of estate workers were derived using the U.S. EPA's Regional Screening
Level (RSL) on-line calculator (http://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search) for a site-specific
exposure scenario for a worker in the estate area buildings using the exposure assumptions discussed
above, a target risk level of 1x10™ and target hazard quotient (HQ) of 1. The RSL calculator output
showing the derived screening levels specific to an estate worker scenario is presented in Table 3.

For sample locations SGMP-04, SGMP-05, SGMP-06, SGMP-07, SGMP-08 and SGMP-09, indoor air
screening levels are equal to the published U.S. EPA RSLs (June 2011) for residential air, based on an
exposure frequency of 350 days-per-year, an exposure time of 24-hours-per-day, an exposure duration
of 30 years, and a target risk level of 1x10™ and target HQ of 1.

Table 1 presents the analytical soil gas results collected in the August 2011 sampling event and a
comparison of these results to the risk-based soil gas screening levels discussed above. As shown on
Table 1, PCE was the only compound detected above soil gas screening levels in the August 2011
sampling event. PCE was detected at concentrations above the soil gas screening level in shallow soil gas
(5 ft bgs) at four locations including SGMP-01S, SGMP-02S, SGMP-04S, and SGMP-05S and in
intermediate soil gas (15 ft bgs) at one location, SGMP-05I. SGMP-01 and SGMP-02 are in the on-site
estate facility area and SGMP-04 and SGMP-05 are in the residential area. The SGMPs located within the
residential area (SGMP-06S,1) and SGMP-07S,1) did not contain any target compounds at concentrations
exceeding the soil gas screening levels.

Table 2 presents the analytical soil gas results collected in both the May 2011 and August 2011 sampling
events and a comparison of these results to the risk-based soil gas screening levels discussed above. As
shown on Table 2, PCE is the only compound detected in soil gas at concentrations above the soil gas
screening levels in either of the May 2011 or August 2011 sampling events. In the May 2011 event, PCE
was detected at concentrations above the soil gas screening level in shallow soil gas at three of the four
locations showing exceedances in the August 2011 sampling event, including SGMP-01S, SGMP-02S,
and SGMP-05S. PCE was also detected in deep soil vapor (30 ft bgs) in the May 2011 sampling event
above the soil gas screening level at one location, SGMP-05D. Two of these locations are in the on-site
estate facility area and one of the locations is near the off-site residential area.

No exceedances were observed in soil gas collected from SGMP-08 and SGMP-09, indicating these two
locations adequately delineate the boundary of any soil gas on the eastern boundary of the OCC property.
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AECOM Environment 9

8.0 Future Work

GSH has completed two rounds of soil gas sampling as described in the approved Work Plan (AECOM,
2011a), and Work Plan Addendum (AECOM, July 7, 2011b). During this event, an evaluation of the
cumulative risk or hazard index from all of the compounds detected has not been performed at this time,
as requested by U.S. EPA in telephone conference On June 26, 2011

GSH will complete a third round of soil gas samples as scheduled in November 2011. Moving forward,
future work at the Site will include:

= Continue to implement the third round of air sampling from the approved Work Plan in November
2011.

= Upon completion of the third round of sampling, GSH will prepare a Final Report of Findings as
described in the approved work plan.

= As part of the Final Report of Findings, GSH will prepare additional evaluation and
recommendations for potential investigation or remedial responses at the Site.
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Table 1

Summary of Soil Gas Results Collected in August 2011

Former Occidental Chemical Facility

Montague, Michigan

Client Sample ID: Soil Gas Screening Levels SGMP-011 | seMmP-01s | sGmP-021 | semP-02s | sGmP-03I SGMP-03S
(Site—sp(sgi(f(i:(): Indoor

Lab Sample ID: Worker Exposure) JA84264-2 JA84264-1 JA84264-4 JA84264-3 JA84264-6 JA84264-5
Date Sampled: UNITS Shallow Intermediate/ 8/15/2011 8/15/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011

5 IDeep A Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas
Matrix: (AF = 0.1) 15'and 30

(AF = 0.01) Comp. Comp. Comp. Comp. Comp. Comp.
AT NORTH END OF CONF | AT SOUTH END OF CONF RFI-MW-05-07 PLUME
BLDG BLDG CENTERLINE OXY RESORT
GC/MS Volatiles (TO-15)
Chloroform ug/m3 222 2,220 1.6 43 ND (0.98) 49 ND (0.98) ND (0.98)
Carbon tetrachloride ug/m3 852 8,520 2100 761 502 121 2.8 1.4
trans-1,2-Dichloroethylene ug/m3| 11,000 110,000 ND (0.79) ND (0.79) ND (0.79) ND (0.79) ND (0.79) ND (0.79)
cis-1,2-Dichloroethylene ug/m3| 11,000 110,000 |[(@] ND (0.79) ND (0.79) ND (0.79) ND (0.79) ND (0.79) ND (0.79)
Hexachloroethane ug/m3 1,280 12,800 ND (1.9) ND (1.9) ND (1.9) ND (1.9) ND (1.9) ND (1.9)
Tetrachloroethylene ug/m3 866 8,660 6980 2480 4950 1800 102 915
Trichloroethylene ug/m3 1,830 18,300 2.3 15 0.81 0.70 ND (0.21) 15
TRACER
Isopropyl Alcohol [ ppbv [ nNa NA 0.55 0.25 10.9 6.8 7.2 12.2
Client Sample ID: Soil Gas Screening Levels SGMP-041 SGMP-04S SGMP-05I SGMP-05S SGMP-06I SGMP-06S SGMP-07I SGMP-07S | SGMP-08D-1| SGMP-08D-2| SGMP-08I SGMP-08S | SGMP-09D SGMP-09I SGMP-09S
Lab Sample ID: (Residenti;tl))ExposurE) JA84264-8 JA84264-7 JA84264-10 | JA84264-9 JA84264-12 JA84264-11 JA84264-14 | JAB4264-13 | JAB4264-17 | JA84264-18 | JAB4264-16 | JAB4264-15 | JAB4264-21 | JAB4264-20 | JAB4264-19
Date Sampled: UNITS Shallow Intelbn;ziiate/ 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/17/2011 8/17/2011 8/17/2011 8/17/2011 8/17/2011 8/17/2011 8/17/2011 8/17/2011 8/17/2011
Matrix: aF ilo Y 15' and 30' Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas
’ (AF =0.01) Comp. Comp. Comp. Comp. Comp. Comp. Comp. Comp. Comp. Comp. Comp. Comp. Comp. Comp. Comp.
MW-26 / Pe RFI-MW-05-08 PLUME RFI-MW-05-05 BLUEBERRY |RFI-MW-05-06 BLUEBERRY
CENTERLINE RIDGE RIDGE NEW SGMP EAST FLANK

GC/MS Volatiles (TO-15)
Chloroform ug/m3 11 110 1.4 ND (0.98) ND (0.98) ND (0.98) ND (0.98) ND (0.98) ND (0.98) ND (0.98) ND (0.98) ND (0.98) ND (0.98) ND (0.98) ND (0.98) ND (0.98) ND (0.98)
Carbon tetrachloride ug/m3 41 410 11 44 12 33 ND (1.3) ND (1.3) ND (1.3) ND (1.3) ND (1.3) ND (1.3) ND (1.3) ND (1.3) ND (1.3) ND (1.3) ND (1.3)
trans-1,2-Dichloroethylene ug/m3 630 6,300 ND (0.79) ND (0.79) ND (0.79) ND (0.79) ND (0.79) ND (0.79) ND (0.79) ND (0.79) ND (0.79) ND (0.79) ND (0.79) ND (0.79) ND (0.79) ND (0.79) ND (0.79)
cis-1,2-Dichloroethylene ug/m3 630 6,300 @] ND(0.79) ND (0.79) ND (0.79) ND (0.79) ND (0.79) ND (0.79) ND (0.79) ND (0.79) ND (0.79) ND (0.79) ND (0.79) ND (0.79) ND (0.79) ND (0.79) ND (0.79)
Hexachloroethane ug/m3 61 610 ND (1.9) ND (1.9) ND (1.9) ND (1.9) ND (1.9) ND (1.9) ND (1.9) ND (1.9) ND (1.9) ND (1.9) ND (1.9) ND (1.9) ND (1.9) ND (1.9) ND (1.9)
Tetrachloroethylene ug/m3 41 410 123 59 613 168 2.3 1.6 5.2 24 1.7 1.8 29 0.81 16 14 5.7
Trichloroethylene ug/m3 100 1,000 ND (0.21) ND (0.21) ND (0.21) ND (0.21) ND (0.21) ND (0.21) ND (0.21) ND (0.21) ND (0.21) ND (0.21) ND (0.21) ND (0.21) ND (0.21) ND (0.21) ND (0.21)
TRACER
Isopropyl Alcohol | ppbv | NA NA 5.3 7.4 3.2 24.7 3.9 0.96 33.9 17.8 75.5 120 177 131 30.7 22.7 28.3

Notes:
AF - Attenuation Factor.
NA - Not applicable.

ND - Not detected above laboratory reporting limit (presented in parentheses).

RSL - Regional Screening Level. U.S. EPA Regional Screening Level Table (June, 2011).
U.S. EPA - United States Environmental Protection Agency.
Bold/shaded values are detected above the associated soil vapor screening level.
Yellow shading represents a shallow soil vapor sample.

Blue shading represents an intermediate soil vapor sample

Pink shading represents a deep soil vapor sample.
(a) Soil gas screening levels protective of a site-specific indoor worker scenario are equal to the U.S. EPA RSLs derived based on site-specific exposure assumptions representative of an indoor worker at the Occidental Resort (based on a
1x10-5 target risk level and target hazard quotient of 1) divided by US.E PA's default attenuation factors ((0.1 for shallow soil gas less than or equal to 5 feet in depth and 0.01 for intermediate and deep soil gas greater than 5 feet in depth).
(b) Soil gas screening levels protective of a residential scenario are equal to the US.E PA RSLs for residential air (based on a 1x10-5 target risk level and target hazard quotient of 1) divided by USEPA's default attenuation factors (0.1 for shallow
soil gas less than or equal to 5 feet in depth and 0.01 for intermediate and deep soil gas greater than 5 feet in depth).
(c) Soil gas collected from SGMP-4, 5, 6, 7, 8, and 9 are compared to soil gas screening levels protective of residential exposure because these soil gas points are located in or nearby a residential area.
Soil gas collected from SGMP-1, 2, and 3 are compared to soil gas screening levels protective of a site-specific indoor worker exposure because these soil gas points are located in the vicinity of the on-site estate facilities where indoor
workers are the most sensitive receptors.
(d) Value for cis-1,2-dichloroethylene is not available. Therefore, the value for trans-1,2-dichloroethylene is used due to structural similarities.
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Table 2

Summary of Soil Gas Results Collected in May and August 2011

Former Occidental Chemical Facility

Montague, Michigan

Client Sample ID: Soil Gas S((:;()a(((a:;ling Levels SGMP-01D SGMP-01I SGMP-01I SGMP-01S | SGMP-01S | SGMP-02D SGMP-02I SGMP-02I SGMP-02S | SGMP-02S |SGMP-03D-1|SGMP-03D-2| SGMP-03I SGMP-03I SGMP-03S | SGMP-03S
Lab Sample ID: (S\i/t:r-ksepreéi;ig):olgjéc))r JA76953-3 JA76953-2 JA84264-2 JA76953-1 JA84264-1 JA76953-6 JA76953-5 JA84264-4 JA76953-4 JA84264-3 JA76953-9 | JA76953-10 | JA76953-8 JA84264-6 JA76953-7 JA84264-5
Date Sampled: UNITS Shallow Integnediate/ 5/23/2011 5/23/2011 8/15/2011 5/23/2011 8/15/2011 5/23/2011 5/23/2011 8/16/2011 5/23/2011 8/16/2011 5/24/2011 5/24/2011 5/24/2011 8/16/2011 5/24/2011 8/16/2011
Matrix: 5} 15 aizp?:o‘ Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas
' (AF=0.1) (AF = 0.01) Comp. Comp. Comp. Comp. Comp. Comp. Comp. Comp. Comp. Comp. Comp. Comp. Comp. Comp. Comp. Comp.
AT NORTH END OF CONF BLDG AT SOUTH END OF CONF BLDG RFI-MW-05-07 PLUME CENTERLINE OXY RESORT
GC/MS Volatiles (TO-15) SPLIT SPLIT
Chloroform ug/m3 222 2,220 ND (0.54) ND (0.54) 16 230 43 ND (0.54) ND (0.14) ND (0.98) 45 49 ND (0.14) ND (0.14) ND (0.14) ND (0.98) ND (0.14) ND (0.98)
Carbon tetrachloride ug/m3 852 8,520 2090 975 2100 432 761 686 251 502 138 121 5.9 6 2.8 2.8 1.2 1.4
trans-1,2-Dichloroethylene ug/m3| 11,000 110,000 ND (0.52) ND (0.52) ND (0.79) ND (0.52) ND (0.79) ND (0.52) ND (0.13) ND (0.79) ND (0.13) ND (0.79) ND (0.13) ND (0.13) ND (0.13) ND (0.79) ND (0.13) ND (0.79)
cis-1,2-Dichloroethylene ug/m3| 11,000 110,000 |()] ND (0.59) ND (0.59) ND (0.79) ND (0.59) ND (0.79) ND (0.59) ND (0.15) ND (0.79) ND (0.15) ND (0.79) ND (0.15) ND (0.15) ND (0.15) ND (0.79) ND (0.15) ND (0.79)
Hexachloroethane ug/m3| 1,280 12,800 ND (0.96) ND (0.96) ND (1.9) ND (0.96) ND (1.9) ND (0.96) ND (0.25) ND (1.9) ND (0.25) ND (1.9) ND (0.25) ND (0.25) ND (0.25) ND (1.9) ND (0.25) ND (1.9)
Tetrachloroethylene ug/m3 866 8,660 5050 2640 6980 1800 2480 3610 1700 4950 1110 1800 199 203 37 102 37 915
Trichloroethylene ug/m3| 1,830 18,300 12 11 23 0.97 15 46 0.54 0.81 0.39 0.70 ND (0.18) ND (0.18) ND (0.18) ND (0.21) ND (0.18) 15
TRACER
Isopropyl Alcohol | ppbv | NA NA 3.7 0.95 0.55 ND 0.25 0.89 2.1 10.9 1.2 6.8 2.6 29 5.1 7.2 7.7 12.2
Client Sample ID: Soil Gas Screening Levels SGMP-04D SGMP-041 SGMP-04I SGMP-04S | SGMP-04S | SGMP-05D SGMP-05I SGMP-05I SGMP-05S | SGMP-05S | SGMP-06D SGMP-06I SGMP-06! SGMP-06S | SGMP-06S | SGMP-07D SGMP-07I SGMP-07I SGMP-07S | SGMP-07S
Lab Sample ID: (Residenti;tl))ExposurE) JA76953-12 | JA76953-11 JA84264-8 | JA76953-22 | JA84264-7 | JA76953-15 | JA76953-14 | JA84264-10 | JA76953-13 | JAB4264-9 | JA76953-18 | JA76953-17 | JA84264-12 | JAT6953-16 | JA84264-11 | JA76953-21 | JA76953-20 | JA84264-14 | JA76953-19 | JA84264-13
Date Sampled: UNITS Shallow Integ:;(:jaw/ 5/24/2011 5/24/2011 8/16/2011 5/26/2011 8/16/2011 5/24/2011 5/24/2011 8/16/2011 5/24/2011 8/16/2011 5/24/2011 5/24/2011 8/16/2011 5/24/2011 8/16/2011 5/25/2011 5/25/2011 8/17/2011 5/25/2011 8/17/2011
Matrix: oF ilo Y 15' and 30' Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas
' (AF = 0.01) Comp. Comp. Comp. Comp. Comp. Comp. Comp. Comp. Comp. Comp. Comp. Comp. Comp. Comp. Comp. Comp. Comp. Comp. Comp. Comp.
MW-26 / Pe RFI-MW-05-08 PLUME CENTERLINE RFI-MW-05-05 BLUEBERRY RIDGE RFI-MW-05-06 BLUEBERRY RIDGE
GC/MS Volatiles (TO-15)
Chloroform ug/m3 11 110 15 1 1.4 ND (0.14) ND (0.98) ND (0.14) ND (0.14) ND (0.98) ND (0.14) ND (0.98) ND (0.14) ND (0.14) ND (0.98) ND (0.14) ND (0.98) ND (0.14) ND (0.14) ND (0.98) ND (0.14) ND (0.98)
Carbon tetrachloride ug/m3 41 410 16 9.4 11 3.7 44 13 75 12 45 3.3 ND (0.25) ND (0.25) ND (1.3) ND (0.25) ND (1.3) ND (0.25) ND (0.25) ND (1.3) 0.94] ND (1.3)
trans-1,2-Dichloroethylene ug/m3 630 6,300 ND (0.13) ND (0.13) ND (0.79) ND (0.13) ND (0.79) ND (0.13) ND (0.13) ND (0.79) ND (0.13) ND (0.79) ND (0.13) ND (0.13) ND (0.79) ND (0.13) ND (0.79) ND (0.13) ND (0.13) ND (0.79) ND (0.13) ND (0.79)
cis-1,2-Dichloroethylene ug/m3 630 6,300 (] ND(0.15) ND (0.15) ND (0.79) ND (0.15) ND (0.79) ND (0.15) ND (0.15) ND (0.79) ND (0.15) ND (0.79) ND (0.15) ND (0.15) ND (0.79) 0.87 ND (0.79) ND (0.15) ND (0.15) ND (0.79) 0.441) ND (0.79)
Hexachloroethane ug/m3 61 610 ND (0.25) ND (0.25) ND (1.9) ND (0.25) ND (1.9) ND (0.25) ND (0.25) ND (1.9) ND (0.25) ND (1.9) ND (0.25) ND (0.25) ND (1.9) ND (0.25) ND (1.9) ND (0.25) ND (0.25) ND (1.9) ND (0.25) ND (1.9)
Tetrachloroethylene ug/m3 41 410 166 98.3 123 29 59 669 57 613 141 168 3.6 2.6 2.3 2.9 1.6 7.5 3.1 5.2 24 2.4
Trichloroethylene ug/m3 100 1,000 1 0.22 ND (0.21) ND (0.18) ND (0.21) ND (0.18) ND (0.18) ND (0.21) ND (0.18) ND (0.21) ND (0.18) ND (0.18) ND (0.21) 0.86 ND (0.21) ND (0.18) ND (0.18) ND (0.21) ND (0.18) ND (0.21)
TRACER
Isopropyl Alcohol | ppbv | NA NA 27.1 9.5 5.3 11 7.4 3.8 2.8 3.2 5.6 24.7 2.7 4.3 3.9 2.1 0.96 17.5 31.4 33.9 24.1 17.8




Table 2
Summary of Soil Gas Results Collected in May and August 2011
Former Occidental Chemical Facility
Montague, Michigan

Client Sample ID: Soil Gas Screening Levels SGMP-08D-1 | SGMP-08D-2 | SGMP-08! | SGMP-08S | SGMP-09D | SGMP-091 | SGMP-09S
(b)
Lab Sample ID: (Residential Exposure) JAB4264-17 | JAB4264-18 | JAB4264-16 | JAB4A264-15 | JAB4264-21 | JAB4A264-20 | JAB4264-19
Date Sampled: UNITS|  gpajow | 'Ntermediate/ 8/17/2011 8/17/2011 8/17/2011 | 8/17/2011 | 8/17/2011 | 8/17/2011 8/17/2011
Dee
) 5' 15 dp30. Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas
Matrix: (AF =0.1) an
(AF =0.01) Comp. Comp. Comp. Comp. Comp. Comp. Comp.

NEW SGMP EAST FLANK

GC/MS Volatiles (TO-15)

Chloroform ug/m3 11 110 ND (0.98) ND (0.98) ND (0.98) | ND(0.98) | ND (0.98) ND (0.98) ND (0.98)
Carbon tetrachloride ug/m3 41 410 ND (1.3) ND (1.3) ND (1.3) ND (1.3) ND (1.3) ND (1.3) ND (1.3)
trans-1,2-Dichloroethylene ug/m3 630 6,300 ND (0.79) ND (0.79) ND (0.79) | ND(0.79) | ND (0.79) ND (0.79) ND (0.79)
cis-1,2-Dichloroethylene ug/m3 630 6,300 (@] ND(0.79) ND (0.79) ND (0.79) ND (0.79) ND (0.79) ND (0.79) ND (0.79)
Hexachloroethane ug/m3 61 610 ND (1.9) ND (1.9) ND (1.9) ND (1.9) ND (1.9) ND (1.9) ND (1.9)
Tetrachloroethylene ug/m3 41 410 1.7 1.8 29 0.81 16 14 57
Trichloroethylene ug/m3 100 1,000 ND (0.21) ND (0.21) ND (0.21) ND (0.21) ND (0.21) ND (0.21) ND (0.21)
TRACER

Isopropyl Alcohol [ pobv [ NA NA 755 120 177 131 30.7 227 283
Notes:

AF - Attenuation Factor.
NA - Not applicable.
ND - Not detected above laboratory reporting limit (presented in parentheses).
RSL - Regional Screening Level. U.S. EPA Regional Screening Level Table (June, 2011).
U.S. EPA - United States Environmental Protection Agency.
Bold/shaded values are detected above the associated soil vapor screening level.
Yellow shading represents a shallow soil vapor sample.

Blue shading represents an intermediate soil vapor sample

Pink shading represents a deep soil vapor sample.
(a) Soil gas screening levels protective of a site-specific indoor worker scenario are equal to the U.S. EPA RSLs derived based on site-specific exposure assumptions representative of an indoor worker at the Occidental Resort (based on a
1x10-5 target risk level and target hazard quotient of 1) divided by US.E PA's default attenuation factors ((0.1 for shallow soil gas less than or equal to 5 feet in depth and 0.01 for intermediate and deep soil gas greater than 5 feet in depth).
(b) Soil gas screening levels protective of a residential scenario are equal to the US.E PA RSLs for residential air (based on a 1x10-5 target risk level and target hazard quotient of 1) divided by USEPA's default attenuation factors (0.1 for shallow
soil gas less than or equal to 5 feet in depth and 0.01 for intermediate and deep soil gas greater than 5 feet in depth).
(c) Soil gas collected from SGMP-4, 5, 6, 7, 8, and 9 are compared to soil gas screening levels protective of residential exposure because these soil gas points are located in or nearby a residential area.
Soil gas collected from SGMP-1, 2, and 3 are compared to soil gas screening levels protective of a site-specific indoor worker exposure because these soil gas points are located in the vicinity of the on-site estate facilities where indoor
workers are the most sensitive receptors.
(d) Value for cis-1,2-dichloroethylene is not available. Therefore, the value for trans-1,2-dichloroethylene is used due to structural similarities.
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Table 3
U.S. EPA Regional Screening Level Calculator Output - Site-Specific Resort Worker Exposure Scenario
Former Occidental Chemical Facility
Montague, Michigan

Selected Indoor
Inhalation Carcinogenic RSL| Noncarcinogenic RSL| Air Screening
Unit Risk Chronic RfC TR=1.0E-5 HQ=1 Level
Compound CAS # (ug/m3)™ (mg/m?) (ug/m®) (ug/m®) (ug/m®)

Carbon Tetrachloride 56-23-5 6.00E-06 1.00E-01 8.52E+01 1.83E+03 8.52E+01
Chloroform 67-66-3 2.30E-05 9.77E-02 2.22E+01 1.78E+03 2.22E+01
Dichloroethylene, 1,2-cis 156-59-2 - - -- - 1.10E+03 (a)
Dichloroethylene, 1,2-trans 156-60-5 - 6.00E-02 -- 1.10E+03 1.10E+03
Hexachloroethane 67-72-1 4.00E-06 - 1.28E+02 - 1.28E+02
Tetrachloroethylene 127-18-4 5.90E-06 2.71E-01 8.66E+01 4.95E+03 8.66E+01
Trichloroethylene 79-01-6 2.00E-06 1.00E-02 2.56E+02 1.83E+02 1.83E+02

Site-specific Indoor Worker Equation Inputs for Ai

Variable Value
THQ (target hazard quotient) unitless 1
ATw (averaging time) 365
EFw (exposure frequency) d/yr 20
EDw (exposure duration) years 25
LT (lifetime) yr 70
ETw (exposure time) hours 24
Notes:

CAS - Chemical Abstracts Service.

HQ - Hazard Quotient.

IUR - Inhalation unit risk.

RfC - Reference Concentration.

RSL - Regional Screening Level.

TR - Target Risk.

The above screening levels were calculated using U.S. EPA's Regional Screening Level (RSL) Calculator (http://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search) and the
semi-site-specific inputs located above. Carcinogenic screening levels were adjusted for a target risk of 1x10-5. Output generated 20JUN2011:13:58:14.

(a) The value calculated for trans-1,2-dichloroethylene was used as a surrogate for cis-1,2-dichloroethylel
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AECOM Environment

Appendix A

Soil Boring & SGMP
Construction Logs
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Client:
Site:
Date:
Weather:
Geologist:
Driller:

Rig:

GSH, Inc. (Occidental)
Montague, Michigan

8/4/2011

Upper 70's. Cloudu
Barry J. Harding, CPG

Stearns Drilling, Dutton, Ml

Tom & Gary

Direct-Push 6620 DT

SGMP-08

AZCOM

Depth
(feet bgs)

SGMP-S

SGMP-I

SGMP-D

Lithological Description

MiniRae PID
(ppm)

BENTONITE

BENTONITE

BENTONITE

SAND PACK
{

Ol |N|o|||WIN]|-

[y
=1 (=]

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

SAND

SAND PACK

SAND

SAND PACK

(3-8') Loose, fine to medium SAND, poorly graded, trace
roots and gravel, dry, reddish yellow 7/6 7.5YR

(13-18') Loose, fine SAND, poorly graded, trace organics,
with roots, dry, very pale brown 7/3 10YR

(25-30') Loose, fine-medium SAND, poorly graded, trace
roots, gravel, dry, reddish yellow 7/6 7.5 YR

0.0

0.0

0.0

\

Soil Gas Monitoring Point
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Client:
Site:
Date:
Weather:
Geologist:
Driller:

Rig:

GSH, Inc. (Occidental)
Montague, Michigan

8/4/2011

Upper 70". Cloudy.
Barry J. Harding, CPG
Stearns Drilling, Dutton, Ml

Tom & Gary

Direct-Push 6620 DT

SGMP-09

AZCOM

Depth
(feet bgs)

SGMP-S

SGMP-I

SGMP-D

Lithological Description

MiniRae PID
(ppm)

BENTONITE

BENTONITE

BENTONITE

SAND PACK
{

Ol |N|o|||WIN]|E-

[y
=1 (=]

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

SAND

SAND PACK

SAND

SAND PACK

(3-8') Loose, fine to medium grain SAND, poorly graded,

trace gravel, dry, reddish yellow 7/6 7.5YR.

(13-18') Loose, fine to medium SAND, well to moderate
grading, trace crs sand, moist, pale brown 7/3 10YR

(25-30') Loose, fine SAND, poorly graded, dry, very pale

brown 7/3 10YR

0.0

0.0

0.0

\

Soil Gas Monitoring Point
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Appendix B

Laboratory Analytical Report
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e-Hardcopy 2.0
Automated Report

-. New Jersey
UAaACCUTEST

LABORATORIES

09/01/11

Technical Report for

Conestoga-Rovers & Associates
Montague, Montague, Ml

SSOW# 261-402-D02-3100 PROJ# 9970
Accutest Job Number: JA84264

Sampling Dates: 08/15/11 - 08/17/11

Report to:

Conestoga-Rovers & Associates
2055 Niagara Falls Blvd.
Niagara Falls, NY 14304
pmcmahon@craworld.com

ATTN: Paul McMahon

Total number of pages in report: 64

David N. Speis
VP, Laboratory Director

Test results contained within this data package meet the requirements
of the National Environmental Laboratory Accreditation Conference
and/or state specific certification programs as applicable.

Client Service contact: Matt Cordova 732-329-0200

Certifications: NJ(12129), NY(10983), CA, CT, DE, FL, IL, IN, KS, KY, LA, MA, MD, MI, MT, NC, PA,
RI, SC, TN, VA, WV

This report shall not be reproduced, except in its entirety, without the written approval of Accutest Laboratories.
Test results relate only to samples analyzed.

New Jersey = 2235 Route 130 = Dayton, NJ 08810 = tel: 732-329-0200 = fax: 732-329-3499 = http://www.accutest.com
. . R - . [ [ 1of 64
Accutest Laboratories is the sole authority for authorizing edits or modifications to this @ ACCUTEST
document. Unauthorized modification of thisreport is strictly prohibited. JABA264  ‘AmemaTomies
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